Southern India is one of the oldest geophysical regions of the world. [1] This peninsular region is surrounded by the Bay of Bengal in the east, the Indian Ocean on the south and the Arabian Sea on the west. Majority of the people of southern India speak languages belonging to the Dravidian language family. The tribal communities of South India are considered to be the original inhabitants of the Indian sub-continent, [2] belonging to the most primitive Dravidian speaking communities. The tribal communities of India continue to extensively hunt and gather as well as practice low input shifting cultivation. The highlands of the Western Ghats are home to 34 tribal communities of Kerala. [3] These Dravidian The human leukocyte antigen (HLA) genetic system has been extensively used to understand the evolutionary processes mediated by molecular, functional and immunological information. [4] [5] Several investigators have used the HLA system to understand human genetic relatedness and migrations of different world populations. [4, [6] [7] [8] [9] In an earlier study we have reported the HLA -B and -C polymorphism in various tribal communities of South India. [10] In the present study, we have analyzed the HLA-A allele frequency and HLA class I haplotypes in seven tribal populations of Kerala and one non-tribal population. The HLA-A data is pertinent in constructing the complete HLA class I haplotypes and in understanding the migration patterns of different populations in India. Kerala. Around 5-10 mL of peripheral blood samples were collected in EDTA vials from the subjects and stored at 4°C.
Materials and Methods

Blood
Molecular HLA typing was carried out using the polymerase chain reaction with sequence specific primer (PCR-SSP) method for the HLA-A locus. Amplification primers for HLA-A were synthesized based on published literature. [11] The basic principle of the PCR-SSP typing utilizes the same PCR protocol and parameters for typing all the HLA-A alleles. As an additional quality control measure, 10 reference DNA samples from the 12 th International Histocompatibility Workshop (1995) were also typed simultaneously. Most of the alleles are detected in group-specific amplifications corresponding to serological specificities although some allele specific detection is possible. HLA antigens are defined here as two digit -"alleles" based on allelic-group molecular resolution.
Results
All the 107 samples used in the present study did not show any ambiguity on amplification. [12] [13] The HLA-A allele diversity was characterized in seven tribal communities of Kerala, South India using the PCR-SSP method. In the present study, 11 HLA-A alleles were detected in the tribal and RND populations. There was no significant deviation (P>0.05) from HWE in any of the populations. The HLA-A allele distribution is summarized in Table 1 The HLA bi-locus haplotype frequencies occurring at a frequency above 10 percent are summarized in Table   2 . The haplotype Cw*14-A*24 was present in all the populations. The other major shared haplotypes include B*52-A*24, B*58-A*33, Cw*07-A*02, Cw*10-A*33, Cw*15-A*24. The three loci haplotypes at a frequency above 10 percent are shown in Table 3 . The three-locus haplotype B*52-Cw*14-A*24 was present in all the populations except Kurichiya and Kanikkar.
HLA-A allele frequency and haplotype distribution
Discussion
There is considerable debate about the evolutionary histories of the Indian tribals. The proto-Australoid tribals, who speak dialects belonging to the Austric linguistic group, are believed to be the basic element in the Indian population. [14] Other anthropologists, historians and linguists have supported the view that the Austro-Asiatic (a subfamily of the Austric language family) speaking tribals are the original inhabitants of India. [15] [16] [17] Elsewhere it has been proposed that the Dravidians are the original inhabitants, the Austro-Asiatics being later immigrants. [2] Recent findings based on genomic and mitochondrial markers [18] support the view that Dravidians were spread throughout India [19] and were later restricted to Southern India to avoid linguistic dominance. In the present study we observe that the major HLA-A alleles in the tribals (HLA A*24, A*02, A*11 and A*33)
are shared with the South Indian RND group and North Indian populations. [8] However A*01 is present at a very high frequency in the North Indian population while it is sparsely distributed in the Dravidian communities. A*33
and A*11 alleles were restricted to the Asian populations of Pakistan, North India and Orientals. [7] [8] [9] It is notable that A*24 is present with the highest frequency in all the tribal communities and North Indian population, but not in the other world populations. [7] [8] [9] A*31 has been reported to be the most frequent allele in the Dravidian caste groups of South India (TamilNadu), [20] however in the present study it was present only at a lower frequency in the RND group and mostly absent among the tribals. This shows that there might be considerable difference between the genetic make-up of Dravidian communities in TamilNadu and Kerala.
The presence of the bi-locus haplotype Cw*14-A*24 in all the South Indian populations may be characteristic of the Dravidian population. The presence of the haplotype B*52-Cw*14-A*24 in five of the seven tribal groups is very interesting. This haplotype may be an ancestral haplogroup identifying the earliest inhabitants of Southern India. This haplotype is absent in the Kurichiya and Kanikkar populations. It is present at a lesser frequency among the RND group. The Kurichiya have a high social status and are thought to represent undifferentiated stock of proto-historic Dravidian speakers of Kerala comprising the Nair and Ezhava. [21] Previous studies on HLA-B and -C allele diversity [10] also
show that the Kurichiya cluster with the mainstream population compared to the other tribal communities.
The Kanikkar who are considered typical of Malids belong to the pre-Dravidian stock, which is believed to be closest to the non-tribal communities. The present study on HLA-A corroborates the earlier observation based on HLA-B and -C that the RND population is more diverse and likely to have an admixed origin. The complete HLA class I data will be more valuable to bone marrow transplantation registries and useful in the study of molecular anthropology and genetic predisposition to autoimmune and infectious diseases, vaccine development and vaccinogenomics. 
